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Description
BACKGROUND

[0001] Generally speaking, a conventional scheme
may employ a conventional protection circuit to protect
a power source such as a battery. The conventional pro-
tection circuit may be used for disabling a system oper-
ating on a portable device or disabling a system applica-
tion when the battery temperature is higher than a thresh-
old, so as to achieve protection for the battery. The con-
ventional protection circuit may be used for disabling the
system when the battery voltage is lower than a minimum
voltage threshold or the residual battery capacity is lower
than a minimum capacity threshold, for protecting the
battery.

[0002] The above-mentioned thresholds are usually
configured and fixed for the battery before the battery
goes out of the factory. However, characteristic of the
battery may be changed after use. Accordingly, it is not
appropriate to employ the conventional thresholds men-
tioned above for protecting the battery all the time. In
addition, characteristic of the battery may be varied with
other factors that are not considered by the conventional
scheme. For precisely protecting the battery, it is not
enough to merely consider voltage, battery capacity, or
battery temperature.

[0003] US 2013/254579 A1 discloses a method for
power throttling a system according to the preamble of
claim 1. Methods for power throttling involving obtaining
at least one characteristic of a power source and adjust-
ing an available power range are shown in any one of
US 2012/239949 A1, US 2002/093311 A1, US
2012/210150 A1 and US 2008/200220 A1.

SUMMARY

[0004] Therefore one of the objectives of the present
invention is to provide a method, a controller, and a com-
puter program product for dynamically power throttling
upon a system operating on a portable device according
to characteristic information of a power source, so as to
provide the safety for the power source and also improve
the system performance and the energy usage efficiency.
[0005] Another one of the objectives of the present in-
vention is to provide a portable device and a computer
program product for dynamically adjusting a system per-
formance according to characteristic information of a
power source, so as to provide the safety for the power
source and also improve the system performance and
the energy usage efficiency.

[0006] According to the present invention, a method
for power throttling a system is defined in independent
claim 1 and a controller for power throttling a system is
defined in independent claim 5. The dependent claims
define preferred embodiments thereof, respectively. Fur-
ther, a computer program product for power throttling a
system according to the present invention, is defined in
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claim 10 and a portable device capable of performing
power throttling according to the present invention is de-
fined in claim 8.

[0007] These and other objectives of the present in-
vention will no doubt become obvious to those of ordinary
skillin the art after reading the following detailed descrip-
tion of the preferred embodiment that is illustrated in the
various figures and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

FIG. 1 is a diagram of a controller for power throttling
upon a system operating on a portable device ac-
cording to an embodiment of the present invention.
FIG. 2 is a diagram illustrating an example that the
system dynamically adjusts its behavior based on
the averagely available output voltage drop and the
immediately available output voltage drop according
to the embodiment of the present invention.

FIG. 3is aflowchart of the operations of the controller
and the system executed by the processor as shown
in FIG. 1.

FIG. 4 is a diagram of a controller for power throttling
upon a system operating on a portable device ac-
cording to another embodiment of the presentinven-
tion.

DETAILED DESCRIPTION

[0009] Please refer to FIG. 1, which is a diagram of a
controller 100 for power throttling upon a system accord-
ing to an embodiment of the present invention. In this
embodiment, the operation of power throttling is used for
adaptively/dynamically adjusting available power lev-
el/range for the system operating on the portable device
115. Especially, this power throttling operation is per-
formed based on the state/characteristic of a power
source 130 such as a battery or an adaptor; the battery
can be a primary battery cell and/or a secondary battery
cell (i.e. rechargeable battery cell). When the state/char-
acteristic of power source 130 becomes different, the
system on the portable device 115 is arranged to operate
according to the dynamically adjusted power level/range
and may adaptively enable/disable at least one applica-
tion or operation under different conditions. In this em-
bodiment, the processor 120 is responsible to execute,
enable, disable, or interrupt software programs/applica-
tions of the system. Thus, this can improve the perform-
ance of system as far as possible under the safety range
of power source 130. It should be noted that the above-
mentioned scheme can be used for power throttling a
system that does not operate on a portable device. This
also falls within the scope of the invention.

[0010] Specifically, the controller 100 is arranged to
determine an available power range for the system (or
the processor 120) initially and immediately or dynami-



3 EP 3 036 600 B1 4

cally update the available power range according to char-
acteristic information of the power source 130 so as to
make the system (or processor 120) be capable of adap-
tively employing the appropriate power range to execute
programs or applications. The available power range in-
dicates an available power level that can be consumed
by the system. That is, the controller 100 is responsible
for deciding the available power level for the system to
make the system operate under the condition of available
power level. According to the available power level, the
processor 120 can adaptively disable/enable some ap-
plications so that the system can adjust its behavior or
operation by itself. In this embodiment, the power source
130 for example comprises a battery and a circuit board
connected between the battery and the system. The
characteristic information of power source 130 may com-
prise one kind of state/characteristic of power source 130
or multiple kinds of state/characteristic. For example, the
characteristic information may comprise at least one of
a voltage of the battery, a current of the battery, a tem-
perature (e.g. environmental temperature) of the power
source 130, an inner impedance of the battery, an im-
pedance (e.g. parasitic impedance) of the circuit board,
a total capacity of the battery, a residual capacity of the
battery, an expansion coefficient of the battery, and pro-
tection parameter(s) of the battery, and so on. In a pre-
ferred embodiment, the controller 100 is arranged to per-
form power throttling based on at least all the character-
istic information mentioned above so as to precisely im-
prove the performance of system under the safety range
of battery. However, this is notintended to be a limitation
of the present invention. The controller 100 can also per-
form power throttling based on at least two kinds of char-
acteristic information. Other different kinds of character-
istic information may be referenced by the controller 100.
[0011] Bydynamically deciding or limiting the available
power range for the system operating on the portable
device, this effectively avoids that the system overly con-
sumes energy of the battery due to some conditions. For
example, the processor 120 may be a multicore proces-
sor needing to consume large current. If a small battery
(including small capacity) is connected to the portable
device 115 for providing a small current for the system,
a multicore system without a reference of the available
power range may directly shut down since the current
provided for the multicore system is not enough. In this
embodiment, the multicore system based on the refer-
ence of available power range can adjust its behavior or
operation adaptively. Thus, the multicore system based
on the reference of available power range does not shut
down and may temporarily disable or turn off some ap-
plication/operation that consume large current. In addi-
tion, the multicore system without the reference of avail-
able power range may suddenly consume over much en-
ergy of the small battery to cause the small battery dam-
aged. In this embodiment, the multicore system based
on the reference of available power range can prevent
the battery from damaged and improve the safety of bat-
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tery. This can also improve the efficiency of battery usage
for the system. For different kinds of power sources (e.g.
different kinds of batteries), the method disclosed in the
embodiment can make the system on the portable device
115 intelligently adjust its performance according to the
different kinds of power sources.

[0012] Specifically, as shown in FIG. 1, the controller
100 comprises an acquiring circuit 105 and a determining
circuit 110. The acquiring circuit 105 is used for obtaining
at least one characteristic information of the power
source 130 that is used for providing energy for the sys-
tem of portable device 115. The acquiring circuit 105 can
be arranged to obtain/update the characteristic informa-
tion by measuring/estimating the power source 130
and/or by receiving the characteristic information from
another external data source or the power source 130.
For example, the acquiring circuit 105 can receive the
protection parameter(s) from the power source 130 such
as the battery. In addition, the acquiring circuit 105 can
estimate or detect the power source 130 to obtain/calcu-
late the protection parameter(s). In addition, the acquiring
circuit 105 can also estimate other kinds of characteristic
information such as the inner impedance, the impedance
of trace on the circuit board, the voltage, current, tem-
perature, and so on. In addition, for generating expansion
coefficient of battery, the acquiring circuit 105 can be
implemented by using an expansion sensor for sensing
battery deformation to determine whether the battery in-
flates.

[0013] The determining circuit 110 is coupled the ac-
quiring circuit 105 and used for determining or updating
the available power range for the system according to
the at least one characteristic information, so as to make
the system dynamically control its behavior/operation ac-
cording to the available power range that is dynamically
updated. For example, the determining circuit 110 can
update the available power range according to the up-
dated characteristic information each time when the bat-
tery percentage changes. According to the currently up-
dated available power range, the system (or the proces-
sor 120) can adaptively adjust its power consumption.
When the currently updated available power range indi-
cates a lower available power level, the system (or the
processor 120) may merely enable some applications
consuming a lower power level and is not arranged to
enable some applications consuming a higher power lev-
el. When the currently updated available power range
indicates a higher available power level, the system (or
the processor 120) may enable the applications consum-
ing the lower power level and the applications consuming
the higher power level. Equivalently, the system (or the
processor 120) dynamically adjusts the operations or ap-
plications based on the updated characteristic informa-
tion of power source 130.

[0014] The available power level is configured to be
higher than a maximum power level that can be used by
the system to operate. In reality, it is acceptable that the
system may suddenly consume more power than the
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available power level but still lower than the maximum
power level. In this situation, when the system consumes
over much energy, the battery percentage may rapidly
change, and the acquiring circuit 105 immediately up-
dates the characteristic information. The determining cir-
cuit 110 immediately makes the system (or the processor
120) adjust at least one operation of system according
to the updated characteristic information. For instance,
if the system instantaneously consumes over much en-
ergy on providing backlight to a display panel of portable
device 115, the acquiring circuit 105 is arranged to ob-
tain/generate the updated characteristic information
such as residual capacity of battery or inner impedance,
and so on. Based on the updated characteristic informa-
tion, the determining circuit 110 instantaneously deter-
mines/updates the available power range/level for the
system (or the processor 120) so as to make the system
adjustits backlight operation. For example, the determin-
ing circuit 110 may decrease the available power range
to a smaller power range, and the system based on the
smaller power range may reduce its backlight. When the
backlight is decreased, the system does notyetconsume
over much power on providing backlight. Thus, by dy-
namically/periodically updating the available power
range/level, this can prevent the system from continuing
consuming over high power level so as to guarantee the
safety of power source 130.

[0015] The available power range may be configured
to include an averagely available power range and an
immediately available power range. In this embodiment,
in order to make the system precisely adjust/control its
operation(s) or application(s), a two-stage adjusting is
employed. The available power range comprises the av-
eragely available power range and immediately available
power range. The averagely available power range indi-
cates an available power level that can be averagely con-
sumed by the system, and the immediately available
power range indicates a available power level that can
be instantaneously consumed by the system, i.e. an ac-
ceptable peak power level. The immediately available
power range is configured to be broader than the aver-
agely available power range; that is, the peak power level
is configured to be higher than the available power level
which can be averagely consumed by the system; how-
ever, this is not meant to be a limitation of the present
invention. In addition, it should be noted that the accept-
able peak power level is not higher than the maximum
peak power level that may be provided for the system.
[0016] The determining circuit 110 is arranged to de-
termine the averagely available power range and the im-
mediately available power range for the system for mak-
ing the system decide whether to enable/disable some
applications or some operations temporarily by itself. In
this embodiment, the averagely available power range
and the immediately available power range can be re-
garded as different power thresholds for alerting the sys-
tem. For example, when the power level consumed by
the system does not exceed above the averagely avail-
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able power range, the system is not arranged to disable
some applications/operations that are currently per-
formed or executed. If the power level consumed by the
system exceeds above the averagely available power
range but does not exceed above the immediately avail-
able powerrange, in orderto gradually decrease the pow-
er level consumed by the system to improve safety of
battery, the system may be arranged to merely disable
some portion of currently performed applications/opera-
tions but does not temporarily disable most currently per-
formed applications/operations. If the power level con-
sumed by the system exceeds above the immediately
available power range, in order to rapidly decrease the
power level consumed by the system to improve safety
of battery, the system may temporarily disable most cur-
rently performed applications/operations. Thus, by two-
stage adjusting for power level, this can maximize the
efficiency of power/energy usage for the system under
the condition of battery safety. In addition, the determin-
ing circuit 110 can be dynamically update and output the
averagely available power range and the immediately
available power range for the system so that the system
can adaptively adjust its behavior, application(s), or op-
eration(s) based on the currently updated state/charac-
teristic of battery.

[0017] In practice, in this embodiment, the averagely
available power range indicates an averagely available
output current or a corresponding available output volt-
age drop that can be averagely accepted by the power
source, and the immediately available power range indi-
cates an immediately available output current or a cor-
responding available output voltage drop that can be im-
mediately accepted by the power source. For example,
the determining circuit 110 calculates/updates the aver-
agely available output current and the immediately avail-
able output current for the system; in other embodiments,
the determining circuit 110 can also calculate/update an
averagely available output voltage drop and an immedi-
ately available output voltage drop for the system. Please
refer to FIG. 2, which is a diagram illustrating an example
that the system dynamically adjusts its behavior based
on the averagely available output voltage drop and the
immediately available output voltage drop according to
the embodiment of the present invention. As shown in
FIG. 2, curve CV1indicates the change of residual battery
energy percentage with time, and curve CV2 indicates a
voltage level of battery actually caused by the opera-
tion/application of the system. CV2 shows that the nec-
essary output current actually provided from the battery
to the system may change with different applications/op-
erations and the system is arranged to dynamically/adap-
tively disable or enable some applications/operations so
as to extend the lifetime of battery and improve the effi-
ciency of energy usage as far as possible. CV2 indicates
that the voltage level changes when the system dynam-
ically enables/disables some applications. TH1 is a volt-
age threshold indicating a minimum voltage level re-
quired by the system to operate. When the system volt-
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age becomes lower than the voltage threshold TH1, the
system is arranged to shut down. TH2 is a voltage thresh-
old indicating a level corresponding to the immediately
available output voltage drop. TH3 is a voltage threshold
indicating a level corresponding to the averagely availa-
ble output voltage drop.

[0018] As shown in FIG. 2, in this example, at timing
T1, the actual voltage level becomes lower due to a sig-
nificant voltage drop on the output voltage of battery
caused by a large current provided from the battery. At
timing T2, the actual voltage level becomes lower than
the voltage threshold TH3, and this indicates that a power
level actually consumed by the system exceeds above
the averagely available power range. The system initi-
ates aninterrupt to temporarily disable some applications
or some operations at timing T2. At timings T3 and T4,
the actual voltage level becomes lower and reaches the
voltage threshold TH3 again, and the system also initi-
ates interrupts to temporarily disable some applications
or some operations attimings T3 and T4. In this example,
after timing T4, the system becomes idle (background
applications are still running) and it is not required for the
system to consume a large current from the battery. Ac-
cordingly, the actual voltage level of battery becomes
higher. When the actual voltage level is higher than a
level TH4, the system is arranged to release the above-
mentioned interrupt(s). Thatis, ifitis required, the system
is allowed to execute the application(s) or operation(s)
that consume large currents. At timing T5, the system
may enable some application(s) consuming larger cur-
rents, and then a significant voltage drop occurs on the
actual voltage level of battery. In this example, the sig-
nificant voltage drop causes the actual voltage level be
rapidly decreased and directly reaches the voltage
threshold TH2. When the actual voltage level of battery
reaches and becomes lower than the voltage threshold
TH2, the system is arranged immediately initiate an in-
terrupt to temporarily disable application(s) or opera-
tion(s) that is/are currently running and consuming large
currents. At timing T6, the system becomes idle again
(background applications are still running) and it is not
required for the system to consume large currents from
the battery. The actual voltage level of battery may be-
come higher than the level TH4, and the system releases
the above-mentioned interrupt(s) again. After timing T6,
the residual battery capacity may be not enough for basic
application(s)/operation(s) of the system, and the system
may shut down. Thus, by dynamically determining and
updating the averagely available output voltage drop and
immediately available output voltage drop, the determin-
ing circuit 110 can make the system to dynamically adjust
its at least one operation/application to make a first pro-
portion of decrease in the required current amount pro-
vided for the system in response to an event of the actual
voltage level of battery becoming lower than the voltage
threshold TH3 due to that the voltage drop occurring on
the actual voltage level becomes higher than the aver-
agely available output voltage drop. In addition, the de-
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termining circuit 110 can also make the system to dy-
namically adjust its at least one operation/application to
make a second proportion of decrease in the required
current amount provided for the system in response to
an event of the actual voltage level of battery becoming
lower than the voltage threshold TH2 due to that the volt-
age drop occurring on the actual voltage level becomes
higher than the immediately available output voltage
drop. The averagely available output voltage drop corre-
sponds to the averagely available output current, and the
immediately available output voltage drop corresponds
to the immediately available output current. Equivalently,
the determining circuit 110 makes the system to dynam-
ically adjustits at least one operation/application to make
the first proportion of decrease in the required current
amount provided for the system in response to an event
of the actual output current of battery becoming higher
than the averagely available output current, and makes
the system to dynamically adjust its at least one opera-
tion/application to make the second proportion of de-
crease in the required current amount provided for the
system in response to an event of the actual output cur-
rent of battery becoming higher than the immediately
available output current. It should be noted that the first
proportion is lower than the second proportion. Addition-
ally, the determining circuit 110 can make the system
dynamically adjust its at least one operation/application
by enabling a backup power source to provide output
current for the system in response to the event of the
actual output current of battery becoming higher than the
averagely available output current or higher than the im-
mediately available output current.

[0019] In order to make the reader clearly understand
the present invention, a flowchart of the operations of the
controller 100 and the system executed by the processor
120 as shown in FIG. 1 is disclosed in FIG. 3. Provided
that substantially the same result is achieved, the steps
of the flowchart shown in FIG. 3 need not be in the exact
order shown and need not be contiguous, that is, other
steps can be intermediate. The steps of FIG. 3 are de-
tailed in the following:

Step 305: The acquiring circuit 105 obtains charac-
teristic information of the power source 130 when
power source 130 is initially connected to the porta-
ble device 115;

Step 310: The determining circuit 110 initially deter-
mines the available power range for the system op-
erating on the portable device 115 according to the
characteristic information;

Step 315: The processor 120 executes program
codes to dynamically enable/disable some applica-
tions or some operations according to the character-
istic information initially determined, so as to adjust
the behavior of system adaptively;

Step 320: The acquiring circuit 105 dynamically or
periodically obtains characteristic information of the
power source 130;
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Step 325: The determining circuit 110 dynamically
updates the available power range for the system
operating on the portable device 115 according to
the characteristic information that has been updated
dynamically/periodically;

Step 330: The processor 120 executes program
codes to dynamically enable/disable some applica-
tions or some operations according to the character-
istic information updated dynamically/periodically,
so as to adjustthe behavior of system adaptively; and
Step 335: End.

[0020] Further, in the embodiment of FIG. 1, the con-
troller 100 is configured or installed within the portable
device 115 such as a mobile phone device or a tablet. In
other embodiments, the controller 100 can be configured
or installed within a power source such as a battery. FIG.
4 is adiagram of a controller 400 for power throttling upon
a system operating on a portable device 415 according
to another embodiment of the present invention. As
shown in FIG. 4, the controller 400 is configured within
the power source 430. For example, the controller 400
can be installed with a protection circuit chip for perform-
ing protection upon the power source 430. That is, the
controller 400 may be configured to be near to the battery
cell of power source 430. This modification also falls with-
in the scope of the present invention. It should be noted
that the operations and functions of acquiring circuit 405,
determining circuit 410, controller 400, and processor
420 are identical to those of acquiring circuit 105, deter-
mining circuit 110, controller 100, and processor 120 as
shown in FIG. 1; further description is not described for
brevity.

[0021] Further, aspects of the present invention may
be embodied as a system, method, or computer program
product. Accordingly, aspects of the present invention
may take the form of an entirely hardware embodiment,
an entirely software embodiment (including firmware,
resident software, micro-code, etc.), or an embodiment
combining software and hardware aspects that may all
generally be referred to herein as a "circuit," "module” or
"system."

[0022] Further, aspects of the present invention may
take the form of a computer program product embodied
in one or more computer readable medium(s) having
computer readable program code embodied thereon. For
example, in one embodiment, a computer program prod-
uct for power throttling upon the system operating on the
portable device (100 or400) comprising a computer read-
able storage medium having computer readable program
code embodied therewith is disclosed. The computer
readable storage medium comprises computer readable
program code configured to: obtain at least one charac-
teristic information of power source (130 or 430) that is
used for providing energy for the system; and, determine
an available power range for the system according to the
at least one characteristic information, so as to make the
system control a behavior of the system according to the
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available power range.

[0023] In addition, in another embodiment, a computer
program product for power throttling upon the system
operating on the portable device (100 or 400) comprising
a computer readable storage medium having computer
readable program code embodied therewith is disclosed.
The computer readable program code comprises com-
puter readable program code configured to: obtain at
least one characteristic information of the power source
(130 or 430) that is used for providing energy for the
system; and dynamically adjust at least one application
or dynamically disabling/enabling the at least one appli-
cation according to the at least one characteristic infor-
mation of the power source (130 or 430), so as to dy-
namically adjust a power range provided from the power
source.

[0024] Aspects of the presentinvention have been dis-
cussed above with reference to flowchart illustrations
and/or block diagrams of methods, apparatus (systems)
and computer program products according to the em-
bodiments of the present invention. It will be understood
that each block of the flowchart illustrations and/or block
diagrams, and combinations of blocks in the flowchart
illustrations and/or block diagrams, can be implemented
by computer program instructions. These computer pro-
gram instructions may be provided to a processor of a
general purpose computer, special purpose computer,
orother programmable data processing apparatus to pro-
duce a machine, such that the instructions, which exe-
cute via the processor of the computer or other program-
mable data processing apparatus, create means for im-
plementing the functions/acts specified in the flowchart
and/or block diagram block or blocks.

[0025] Further, the kind of the power source 130 or430
is not a limitation of the present invention. All kinds of
power sources (including batteries and adaptors) can be
applied into embodiments of the present invention. For
example, a low cut-off battery can be applied into the
embodiments of the present invention. In addition, the
power source 130 or 430 may be implemented by using
an electrical network/grid. Thatis, the operation of power
throttling can be used for adaptively/dynamically adjust-
ing available power level/range for the system operating
on the electrical network/grid. This example also falls
within the scope of the invention.

[0026] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of
the invention. ,

Claims
1. A method for power throttling a system, comprising:
obtaining at least one characteristic of a power

source that is used for providing energy for the
system;
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determining an available power range for the
system according to the at least one character-
istic, so as to make the system control a behavior
of the system according to the available power
range;

updating the at least one characteristic; and
adjusting the available power range for the sys-
tem according to the updated at least one char-
acteristic, so as to make the system dynamically
control the behavior of the system according to
the available power range that is adjusted;
wherein the step of determining the available
power range for the system comprises:

calculating an available output current pro-
vided for the system according to the ob-
tained at least one characteristic, the avail-
able output current corresponding to the
available power range; and

the step of adjusting the available power
range for the system comprises:

adjusting the available output current
according to the updated at least one
characteristic; characterized in that
the step of calculating the available out-
put current comprises:

calculating an averagely available
output current provided for the sys-
tem according to the obtained at
least one characteristic; and
calculating an immediately availa-
ble output current provided for the
system according to the obtained
at least one characteristic ;
wherein the immediately available
output current is configured to be
higherthanthe averagely available
output current, and the method fur-
ther comprises:

adjusting at least one opera-
tion of the system to make a
first proportion of decrease in
the output current provided for
the system in response to an
event of the output current be-
coming higher than the aver-
agely available output current;
and

adjusting the at least one op-
eration of the system to make
a second proportion of de-
crease in the output current
provided for the system in re-
sponse to an event of the out-
put current becoming higher
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than the immediately available
output current;

wherein the first proportion is
lower than the second propor-
tion.

The method of claim 1, wherein the step of obtaining
the at least one characteristic comprises:

obtaining a plurality of characteristics; and

the step of determining the available power
range comprises:

determining the available power range accord-
ing to the plurality of characteristics.

The method of claim 1, wherein the method further
comprises:

adjusting at least one operation of the system so as
to decrease an output current provided for the sys-
tem in response to an event of the output current
becoming higher than the available output current.

The method of claim 1, wherein the method further
comprises:

adjusting at least one operation of the system so as
to increase the output current provided for the sys-
tem in response to an event of the output current
becoming lower than the available output current.

A controller for power throttling a system, compris-
ing:

an acquiring circuit (105,405), for obtaining at
least one characteristic of a power source
(130,430) that is used for providing energy for
the system; and

a determining circuit (110,410), coupled to the
acquiring circuit, for determining an available
power range for the system according to the at
least one characteristic so as to make the sys-
tem control a behavior of the system according
to the available power range;

characterized in that the determining circuit is
arranged to perform the method steps as de-
fined in any one of claims 1 to 4.

The controller of claim 5 or the method of claim 1,
wherein the power source comprises a battery and
a circuit board connected between the battery and
the system; and, the at least one characteristic com-
prises at least one of a voltage of the battery, a cur-
rent of the battery, a temperature of the power
source, an inner impedance of the battery, an im-
pedance on the circuit board, a total capacity of the
battery, a residual capacity of the battery, an expan-
sion coefficient of the battery, and a protection pa-
rameter of the battery.
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The controller of claim 5 being configured within a
portable device (115,415) or being configured within
the power source (130,430).

A portable device capable of performing power throt-
tling, comprising:

a controller according to any one of claims 5 to
7; and

a processor, for executing program code(s) to
adjust at least one application or to disable/en-
able the at least one application according to at
least one characteristic of the power source, so
as to adjust a power range provided from the
power source.

The method of any one of claims 1 to 4, comprising:
adjusting at least one application or disabling/ena-
bling the at least one application according to the at
least one characteristic of the power source, so as
to adjust a power range provided from the power
source.

A computer program product for power throttling a
system comprising a computer readable storage me-
dium having computer readable program code em-
bodied therewith, the computer readable program
code comprising computer readable program code
configured to perform the method steps as defined
in claim 1 or 9.

Patentanspriiche

1.

Verfahren zur Leistungsdrosselung eines Systems,
aufweisend:

Erhalten mindestens einer Charakteristik einer
Leistungsquelle, welche zum Bereitstellen von
Energie fir das System verwendet wird;
Bestimmen eines verflugbaren Leistungsum-
fangs fir das System gemaR der mindestens
einen Charakteristik, um zu bewirken, dass das
System ein Verhalten des Systems gemafR dem
verfiigbaren Leistungsumfang steuert;
Aktualisieren der mindestens einen Charakte-
ristik; und

Einstellen des verfligbaren Leistungsumfangs
fur das System gemal der aktualisierten min-
destens einen Charakteristik, um zu bewirken,
dass das System das Verhalten des Systems
gemal dem verfuigbaren Leistungsumfang, der
eingestellt ist, dynamisch steuert;

wobei

der Schritt des Bestimmens des verfliigbaren
Leistungsumfangs fir das System umfasst:

Berechnen eines verfligbaren Ausgangs-
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stroms, der flir das System gemaf der er-
haltenen mindestens einen Charakteristik
bereitgestellt wird, wobei der verfiigbare
Ausgangsstrom zu dem verfuigbaren Leis-
tungsumfang korrespondiert; und

der Schritt des Einstellens des verfligbaren
Leistungsumfangs fiir das System umfasst:

Einstellen des verfligbaren Ausgangs-
stroms gemaR der aktualisierten min-
destens einen Charakteristik;
dadurch gekennzeichnet, dass

der Schritt des Berechnens des verfiig-
baren Ausgangsstroms umfasst:

Berechnen eines durchschnittlich
verfiigbaren Ausgangsstroms, der
fur das System gemaR der erhal-
tenen mindestens einen Charakte-
ristik bereitgestellt wird; und
Berechnen eines unmittelbar ver-
fugbaren Ausgangsstroms, der flr
das System gemaR der erhaltenen
mindestens einen Charakteristik
bereitgestellt wird;

wobei der unmittelbar verfiigbare
Ausgangsstrom so ausgelegt ist,
dass er hoher ist als der durch-
schnittlich verfligbare Ausgangs-
strom, und das Verfahren weiter
umfasst:

Einstellen mindestens einer
Operation des Systems, um
einen ersten Anteil einer Ver-
ringerung des Ausgangs-
stroms, der fir das System be-
reitgestellt wird, als Reaktion
auf ein Ereignis, dass der Aus-
gangsstrom héher wird als der
durchschnittlich  verfigbare
Ausgangsstrom, zu bewirken;
und

Einstellen der mindestens ei-
nen Operation des Systems,
um einen zweiten Anteil einer
Verringerung des Ausgangs-
stroms, der fir das System be-
reitgestellt wird, als Reaktion
auf ein Ereignis, dass der Aus-
gangsstrom héher wird als der
unmittelbar verfligbare Aus-
gangsstrom, zu bewirken;
wobei der erste Anteil geringer
ist als der zweite Anteil.

2. Verfahren gemaB Anspruch 1, wobei der Schritt des

Erhaltens der mindestens einen Charakteristik um-
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fasst:

Erhalten einer Mehrzahl von Charakteristiken;
und

der Schritt des Bestimmens des verfliigbaren
Leistungsumfangs umfasst:

Bestimmen des verfligbaren Leistungsumfangs
gemal der Mehrzahl von Charakteristiken.

Verfahren gemaf Anspruch 1, wobei das Verfahren
weiter aufweist:

Einstellen mindestens einer Operation des Systems,
um einen Ausgangsstrom, der fir das System be-
reitgestellt wird, als Reaktion auf ein Ereignis, dass
der Ausgangsstrom héher wird als der verfiigbare
Ausgangsstrom, zu verringern.

Verfahren gemaf Anspruch 1, wobei das Verfahren
weiter aufweist:

Einstellen mindestens einer Operation des Systems,
um einen Ausgangsstrom, der fir das System be-
reitgestellt wird, als Reaktion auf ein Ereignis, dass
der Ausgangsstrom geringer wird als der verfiigbare
Ausgangsstrom, zu erhéhen.

Steuerung flr eine Leistungsdrosselung eines Sys-
tems, aufweisend:

eine Erfassungsschaltung (105, 405) zum Er-
halten mindestens einer Charakteristik einer
Leistungsquelle (130, 430), welche zum Bereit-
stellen von Energie fiir das System verwendet
wird; und

eine Bestimmungsschaltung (110, 410), die mit
der Erfassungsschaltung verbunden ist, zum
Bestimmen eines verflugbaren Leistungsum-
fangs fur das System gemaR der mindestens
einen Charakteristik, um zu bewirken, dass das
System ein Verhalten des Systems gemaf dem
verfiigbaren Leistungsumfang steuert;
dadurch gekennzeichnet, dass

die Bestimmungsschaltung eingerichtet ist, die
Verfahrensschritte, wie in einem der Anspriiche
1 bis 4 definiert, auszufiihren.

Steuerung gemaR Anspruch 5 oder Verfahren ge-
mafl Anspruch 1, wobei die Leistungsquelle eine
Batterie und eine Schaltungsplatine, die zwischen
der Batterie und dem System angeschlossenist, auf-
weist; und die mindestens eine Charakteristik min-
destens eins von einer Spannung der Batterie, ei-
nem Strom der Batterie, einer Temperatur der Leis-
tungsquelle, einer inneren Impedanz der Batterie,
einer Impedanz der Schaltungsplatine, einer Ge-
samtkapazitat der Batterie, einer Restkapazitat der
Batterie, einem Ausdehnungskoeffizienten der Bat-
terie und einem Schutzparameter der Batterie um-
fasst.
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10.

Steuerung geman Anspruch 5, die innerhalb einer
tragbaren Vorrichtung (115, 415) angeordnet ist,
oder innerhalb der Leistungsquelle (130, 430) ange-
ordnet ist.

Tragbare Vorrichtung, die in der Lage ist, eine Leis-
tungsdrosselung auszufiihren, aufweisend:

eine Steuerung gemaf einem der Anspriiche 5
bis 7; und

einen Prozessor zum Ausfiihren von Pro-
gramm-Code(s), um gemafR mindestens einer
Charakteristik der Leistungsquelle mindestens
eine Applikation einzustellen, oder die mindes-
tens eine Applikation zu deaktivieren/aktivieren,
um einen Leistungsumfang, der von der Leis-
tungsquelle bereitgestellt wird, einzustellen.

Verfahren gemaf einem der Anspriiche 1 bis 4, auf-
weisend:

Einstellen mindestens einer Applikation oder Deak-
tivieren/Aktivieren der mindestens einen Applikation
gemal der mindestens einen Charakteristik der
Leistungsquelle, um einen Leistungsumfang, der
von der Leistungsquelle bereitgestellt wird, einzu-
stellen.

Computer-Programmprodukt fiir eine Leistungs-
drosselung eines Systems, das ein computer-lesba-
res Speichermedium mit einem damit verkorperten
computer-lesbaren Programm-Code aufweist, wo-
bei der computer-lesbare Programm-Code einen
computer-lesbaren Programm-Code aufweist, der
ausgelegt ist, die Verfahrensschritte, wie in An-
spruch 1 oder 9 definiert, auszufiihren.

Revendications

1.

Procédé de régulation de puissance d’un systeme,
comprenant le fait :

d’obtenir au moins une caractéristique d’une
source de puissance qui est utilisée pour fournir
de I’énergie pour le systeme ;

de déterminer une plage de puissance disponi-
ble pour le systéme selon I'au moins une carac-
téristique, de maniére a amener le systéeme a
commander un comportement du systéme se-
lon la plage de puissance disponible ;

de mettre a jour I'au moins une caractéristique ;
et

d’ajuster la plage de puissance disponible pour
le systeme selon I'au moins une caractéristique
mise a jour, de maniére a amener le systéeme a
commander dynamiquement le comportement
du systéme selon la plage de puissance dispo-
nible qui est ajustée ;
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dans lequel

I'étape qui consiste a déterminer la plage de
puissance disponible pour le systéme comprend
le fait :

de calculer un courant de sortie disponible
fourni pour le systéme selon I'au moins une
caractéristique obtenue, le courantde sortie
disponible correspondant a la plage de
puissance disponible ; et

I'étape qui consiste a ajuster la plage de
puissance disponible pour le systéme com-
prend le fait :

d’ajuster le courant de sortie disponible
selon’au moins une caractéristique mi-
se a jour,

caractérisé en ce que I'étape qui con-
siste a calculer du courant de sortie dis-
ponible comprend le fait :

de calculer un courant de sortie
disponible en moyenne fourni pour
le systéme selon I'au moins une
caractéristique obtenue ; et

de calculer un courant de sortie im-
médiatement disponible fourni
pour le systéme selon I'au moins
une caractéristique obtenue,
dans lequel le courant de sortie im-
médiatement disponible est confi-
guré de maniére a étre supérieur
au courant de sortie disponible en
moyenne, et le procédé comprend
en outre le fait :

d’ajuster au moins une opéra-
tion du systeme pour effectuer
une premiére proportion de di-
minution du courant de sortie
fourni pour le systeme en ré-
ponse au cas ou le courant de
sortie devient supérieur au
courantde sortie disponible en
moyenne ; et

d’ajuster I'au moins une opé-
ration du systéme pour effec-
tuer une deuxieme proportion
de diminution du courant de
sortie fourni pour le systéme
en réponse au cas ou le cou-
rant de sortie devient supé-
rieur au courant de sortie im-
médiatement disponible ;
dans lequel la premiere pro-
portion est inférieure a la
deuxiéme proportion.
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2. Procédé de la revendication 1, dans lequel I'étape

qui consiste a obtenir 'au moins une caractéristique
comprend le fait :

d’obtenir une pluralité de caractéristiques ; et
I'étape qui consiste a déterminer la plage de
puissance disponible comprend le fait :

de déterminer la plage de puissance disponible
selon la pluralité de caractéristiques.

Procédé de la revendication 1, dans lequel le procé-
dé comprend en outre le fait :

d’ajuster au moins une opération du systeme afin de
diminuer un courant de sortie fourni pour le systeme
en réponse au cas ou le courant de sortie devient
supérieur au courant de sortie disponible.

Procédé de la revendication 1, dans lequel le procé-
dé comprend en outre le fait :

d’ajuster au moins une opération du systéme afin
d’augmenter le courant de sortie fourni pour le sys-
téme en réponse au cas ou le courant de sortie de-
vient inférieur au courant de sortie disponible.

Dispositif de commande pour la régulation de puis-
sance d’un systéme, comprenant :

un circuit d’acquisition (105, 405), pour obtenir
au moins une caractéristique d’'une source de
puissance (130, 430) qui est utilisée pour fournir
de I’énergie pour le systéme ; et

un circuit de détermination (110, 410), couplé
au circuit d’acquisition, pour déterminer une pla-
ge de puissance disponible pour le systéme se-
lon 'au moins une caractéristique, de maniére
a amener le systeme a commander un compor-
tement du systéme selon la plage de puissance
disponible ;

caractérisé en ce que

le circuit de détermination est agencé pour réa-
liser les étapes de procédé telles que définies
dans 'une quelconque des revendications 1 a 4.

Dispositif de commande de larevendication 5 ou pro-
cédeé de larevendication 1, dans lequel la source de
puissance comprend une batterie et une carte de
circuitimprimé reliée entre la batterie et le systéme ;
et, 'au moins une caractéristique comprend au
moins I'un parmi une tension de la batterie, un cou-
rant de la batterie, une température de la source de
puissance, une impédance interne de la batterie, une
impédance sur la carte de circuit imprimé, une ca-
pacité totale de la batterie, une capacité résiduelle
de la batterie, un coefficient de dilatation de la bat-
terie et un parameétre de protection de la batterie.

Dispositif de commande de la revendication 5, qui
est configuré dans un dispositif portable (115, 415)
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ou qui est configuré dans la source de puissance
(130, 430).

Dispositif portable capable de réaliser une régulation
de puissance, comprenant :

un dispositif de commande selon I'une quelcon-
que des revendications 5a 7 ; et

un processeur, pour exécuter au moins un code
de programme afin d’ajuster au moins une ap-
plication ou de désactiver/activer 'au moins une
application selon I'au moins une caractéristique
de la source de puissance, de maniére a ajuster
une plage de puissance fournie par la source de
puissance.

Procédé de I'une quelconque des revendications 1
a 4, comprenant le fait :

d’ajuster au moins une application ou de désacti-
ver/activer I'au moins une application selon l'au
moins une caractéristique de la source de puissan-
ce, de maniére a ajuster une plage de puissance
fournie par la source de puissance.

Produit de programme informatique pour la régula-
tion de puissance d’un systeme comprenant un sup-
port de stockage lisible par ordinateur ayant un code
de programme lisible par ordinateur incorporé dans
celui-ci, le code de programme lisible par ordinateur
comprenant un code de programme lisible par ordi-
nateur configuré pour réaliser les étapes de procédé
telles que définies dans la revendication 1 ou 9.
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